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(54) EVALUATING METHOD FOR CRYSTAL DEFECT OF SOIL SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately evaluate o 
crystal defects in a surface Si layer, without 
complicating the evaluation process. 
SOLUTION: This method comprises the steps of pasting 
an SOI substrate 1 1 to a bulk Si wafer 1 2 with a surface 
Si layer 1 1c of the substrate 1 1 facing the wafer 12, 
grinding and etching an Si base 1 1a and Si02 layer 1 1b 
of the substrate 1 1 , while leaving only the Si layer 1 1c at 
the wafer 12, and etching the wafer 12 from the surface 
Si layer 1 1c, using a selectively etching liq. so as to 
make crystal defects 1 3 latent in the Si layer 1 1 c. 
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rami] i¥«7 B D-tx^?sitt-rsc^^<, mms i 
mm&mi jt-rsoiisi 1 tswts i *x-^ 

12t*SO lOaffiS i/Sl 1 c^Vl/^S 

1 •> x— 1 2 lC#fo£-t±TBfrg--fe>\ SOISS1 1 CD 
S iSSPl 1 aMS i O2JII 1 h*mmikTS3-v3- 
>7LTmMS i m 1 1 cCD^^vVl/^ S i >>x— m 1 

2 WEB*. *IC/W?S i ->x-/M 2*3lffiS i§ 
1 1 cffiJlA^S^X-y^^yffi^rffiV^TX-y^^y-r^. 
cfcfc«k»)*ffis mi c (pOttAftPB 1 3*KttEfl: 
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cnwasi] so iac(ii)&/w*s \ ^x-^o 

2)i:*MiSS O I aS(ii)<oaffi S i H(iic)*ffl|E'* 
;!/^S i 9x— >\(l2)fc#faS«Tft5^SXfii:* 
fufBSO iStRODOS lS*(Ua)KCf S i O2SU1 
b) * DfMftffi >y ^ > ^ LTtuie*® S i 1 (l lc) <Dfr 
*f5f2^U*S i *x-/N(l2)ffl|k:grrxgi:, 

mife^;i/^s i >>x-M(i2)*miB«ffis iH(iic)<B!i 

Otute^ffiS iJB(llc)*eDfgft^»(13)*KaEftS-& 10 
*Xgfc**&S O I atEO»a^lfioWffli*fto 
B»23»B2 J S O I aMfi(ii)^*B8k:IWk»«(32a) 
«r*rr*>W*S i ^x— /N(32)i:*Buf2SO lifi(i 
1)<Q^®S iS(llc)*HUlB/^l/^S i ^x-/N(32)tC 

tulBSO Ififi(ll)<DS iSffi(lla)KCf S i O2KH 
b)*W«iatfxy^>yLTH9l2*ffiS i ®(llc)0* 
**rte>W*S i ^x-/N(32)WcghTXg^ 
«WB><;l/*S i *x— ^(32)*ffflB*ffiS iJB(llc)ffl!l 

6 tMEKfUm (32a) *tt L tWi v*> 7WL*m 20 
i/vrxy^>^sci:£<fcDHuiB^E5S il(iic)* 
ottft^HB(i3)*KfiEfb***XSi:*dtrSO Ififi 

cwa»S3] so ia«(ii)i:affifc:»{b«(52a)* 
#-rs^;i/*s i !>x— /N(52)fc*tdrEso iason 
(omms ijkiic)*mb/^*s \ ^x-^(52)^« 

ift«*T*S***xai:, 

tuffiSO iaS(ll)OS i S8P(lla)Rtf S i 0 2 @(11 
b)*W«iatfXy?-Vif LTMijE«ffiS i »(Hc)0* 
SSfflB/W* S i ^x-/N(52)fflSlfc«-rxSi:. 30 
ME^;I/*S i «>x— ^>(52)*Hul2SffiS i«(llc)ffl!l 
/p6a»?xy^>if}S*fflt>Txy^>yf *cfc»e:<fc 
t)Hufe*SS i ^(ilc)^O*£ B B 0 ^KS(l3)^:ffi^L^o 
SufESffiS iS(llc)tCHijI2/^I/^S i «>x— ;^(52)<D 
mOR (52a) fc*r y =f- \£ y h (54)*»J#T *XS 

7v**fflV^TTOExy^try h (54)^6fittE»ftK(5 

2a)*xy^>irr3ci:fc*Dt&E«ffiS il(iic)* 
©«a*B(i3)*Bftfb***xai:*dtrso ISC 

[0 0 0 1] 

t^oit§»^] s o i s^otsa 

[0 0 0 2] 

rae*<z>«*i ft*. /w*s i *x-^*<o«s»*» 

#»T^fc D LfrU iiOSO IlfiT'SSS I MO so 
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X^x-/NT(i. SMS ig<DJP2tf0. 1 pt-? 

[0003] iiojS«»?s-rsfe«>t, 0 6ic^*r<}:5 

tC, SIMOX^x-Al^lSiilcW^Se 
c c o*y*>{m*m^Tz.y £.!£&*) 
g®S ill c*©*Siflfcffi 3 U ^OlffiS i 

Hi cfciS i O2I 1 b{:mx7ft!y h 4*JBjS£ 
Lfcf£ (B6 (b) ) . 77S»TX7flf7h4 
i 0 2 @ 1 b^X7^^LT5il d*»«-r 
(0 6 (c))«SSiil c*Ojgj|fc 
»3*Wffi<kS**5Srt6 (WT> E . C. X-y^V^S; 

#£OE>tlT^£(J.Margail et al.,in Silicon 
-on - Insu latorTechno logy and Dev ices ,W .E .Ba i ley ,Ed i 
tor.PV 92-13 , p. 207 .The Electrochemical Society Pro 
ceed ings Ser ies ,Penn ington NJ (1992) ) 0 
[0 0 0 4] 

IW>f*>ttA«0*avMSF-XS IMOX^x 
-A^feD, £7cS IMOX»)x-Al(DSBS ill 
c*fc«£*-SI6B*fi63fc:tt. B6fcijS-rJ:9fc:*BB 
Sill c^Ht§iM3 afc. ^®S iilc 

r^s i 02/11 b<D&mcM*?z>mmxffiii bt<D 

2iatf*«o iftK— XS IMOX^x-ATiiflg 

ffi*»a*s»*»-e**ofc»L. f f-xs 1 mo 
[0 0 0 5] ±ISE. c. X7f>ysm JgSXRS 

^gffiS iH4»T*ff^75FfRl^-tC^-rSflSH-XS 
1 MOX^x-^O^^H6^ffl«XRIJc^ffiT^So 
LfrU ±IBE. C. x-y^;y^S;fc:£ 9. HeSfcH&tf 
SffiS iSrtTiP^^fSl^^-tc^-rsfgK-XS 

1 M O X * x - ^ NOlSS^HSlEfl* Wfiffi L <£ 3 ^ £ 

S e c c 0x7^ y^SlCiSxyf 

2 5 nm/f*fc**k:ii^ft», »B*Rfi*^<&C 

[0006] c<D&%mffi'?&rctbic, m7ic7jkT&5 

tc. »ftStf7^ttxy^>yfc«fc0«UB^B3* < llffl 
-T^^KStffiS ill c<Dff<**SJfflIL (07 
(b) K COiS*tf»J»SftfeaBBS ill c<D±ffi 

tcxif^+^^^stccfc t)iP*a/imoxtr**s/^ 

;1/S il64MLTSIS ill c*<D*gS*:KH3 
(RfflKta3 aatffWB*B3 b) *J»fi (0 
7(c)). SS?x-y*>y« (Secc oX^y^>^ 

■T S c £ lz J: 0 ±f esScS L ^tefl^BB 3 ^rffi^: LTx»y 

f^b7*»iSL (07 (d) ) . ^.KytmmmiT* 
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ti^-T £;fr?£tf&£ftT^£ (A .Ogura et al.,Appl.Phy 
s.Lett.. 69, 1367(1996)) 0 LfrU ±fBx*y 
Xlf^^>t /bfigfi^tcS^x >y ^ > y^fT o TS^t 

[ooo7] *m%<Dsm*. sffiyn-tx^^tc-r 
sc£&<, «®s i m*<D&Mtxmm&ttiEmicmm 

-fZCttfT'ZZ. SOI SffiO*gp B p^R§Cifp{ffi77a^ 
jI«irsc:*:tc£So *¥£W(D%l<DBmZ. SOISffi 
RZf/VV? S i ^x-^(DHfi^^aT^S<D®73fii^ 10 

[0 0 0 8] 

m l^^-Tcfcdtc. soiifii ikwsi!>x- 

2i:^SO iSfil 1 OISS ill 1 c*^/l/* 
S i *x-/M 2fc»ft3*TBfi^SXat SO I 
3fi 1 lOSi S33 1 1 a JkZf Si02ll lb 
Rtfxy^-V^LT^SS ill 1 c©»*/^b* S i 20 
^x-Al ZfiUcHTlSfc. /Vl/^S i »>x-/M 2 
*SfflS ill 1 cl*^ijRxyf>'yS*fflv^x 

^fyyncitiaDSis in 1 c*<D*s&fcK& 

1 3*BH£{fcSHf*Igi:*^ty S 0 I SfiOldA^K 
OffPffli*a7?a&*o CcDgfsR^ 1 fciEKSttfc SOU 
SO3BS^Hi<0ffffi*i£"ett, SISill 1 c^te# 
X7^^t§ili:(at3, ilS ill 1 c^O±T 

SOT. SfflSilll c *OttllMBfBftl 3£:IEGI 

T\ ±|2jBS^HB l 3ffifi^W»iE:§gfc:(T«3 C fctfT 

[0009] m^mzfc&zmm. 021:^5 
soiasii tmmizmmm3 2 a **rrs/* 

;I/^S i -)x-A3 2££rS0 iSfil KDiiuS if 
1 1 c*/W*S i »)x- A3 2tCftft£^Tl£^£S 
lit S0I1S1 1<DS ifiSPl 1 aStfS i O2 

11 1 b^mnmu3Ly^>{fLrmms in 1 

#*VW*S i^x-A3 2»cStIgt, ^;U^S 
i ^x— /n3 2£SffiS i 1 1 1 cfflS*>6Bfb»M3 2 40 

i:fcj:»)«ffis ill 1 c *o*s B B H ^R§ 1 3*«SEfta 
s c c©»#*2 fcKttsftfc s 0 1 mm<D&&xm<D 

fp<ffi#*£T*(i, SOISfil 1 &tf'W* s i *x-/n 

fc. ±IEIfifr*Wffii:ftS/VU*S i ^x-A3 2^M 
«C*?^IEO«4La:V«ffclt«3 2a*»«LftO 
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I 1 c^OlM>cK«A*iEIU«:IMTft«. 

[0 0 10] MXfl3«cfli«Xntt. 03fc3rr<fc3 

S 0 I 1 1 haStC^fbBi 5 2a **rr S^ 
^S i ^x-^5 2i!«:S0 I&El KDSffiS ill 
1 c^^;l/^S i *>x— A5 2lC#ft£#Tlfr&-t££X 
St. SO Igfil lOS ilgPl 1 aMS i O2I 
1 1 b*fflSU&tfx*y^>^LT«as illlcO* 
*/Vl/*S i^x-A5 2Mli:atIit, ^;U^S i 
^x-A5 2^g!S ill 1 c»e)MX7^>^ 
jS*ffl^TX7f->yt5Cfck:±t)$ES ill 1 c 
*<DttS^fBl 3^l^OliS ill 1 cK/W 
?S i ^x-A5 2£0^{tM5 2 a iClt5X7 ^tf*y 
b 5 4*JEjS"T3Xgt 77^«WX7ft!7h 
5 4*^6±S»fb«5 2 a*X.y*>7?%>CtLlC&*) 
«ffiS ill 1 c*O*g 0 B 0 ^RSl 3*Sftft2-eSXg 
S 0 I SSoJKS^RitDffFflBi*ffiTfe«o c<0 

ts#si 3 ME*«nfc s o i as<Djss*»oiMBi»ffi 

Tti, ^ffiS ill 1 c£:S ! Ozll 1 bl^5E. 
C. xy*->y*fr5fc*, SOIIil l^DlISi 

II UMSi O2II 1 b<DWffittifilC&ofc:*Sl 

*R5l 3SBa^Sffi-rsch^T^So 
[0 0 1 1] 

Bffifca^TBtoB-r So bi 1 fcsvr * 3 tc, $tr s 0 

Ilil 1 £/S;l>^S i 9x-ai 2££:S0 Illl 
1 O^ffiS i 1 1 1 c*7 VI/* S i ^x— /\ 1 2lC;ttfn] 
?«I5^S (Hi (c)). SOlSfllliCO 

MOX^x-ATfeD, S iggPl 1 a ±lcaii*lSft 
S i O21 1 1 b*MTgffiS i Jl 1 1 c* 
iltSo ±ffiS I MOX-)i-a 1 1 S i ^x 

— 1 2 fc©te-&-£te^i&TtTfrft*o jfefH'Jx-A 

11,1 2*«fa^«fc«, M^x-vM 1, 1 20— 
»fc«frftEE**ftI**i:. *OflE**iW*fc»»}tP6 
H*x-/\i 1, 1 2 0«^Bffn±aW»*Ll6ft, » 
#T^x-/M 1, 1 2^»©tt-&tf»T^rS. C<0£ 
ST1Wx-ai 1, 1 2 |Q±0|£^btfSV'>;fctt>« ^ 

<kl/\> ) T'8 0 0— 1 4 0 0°C$f*L<ti9 0 0—1 2 
0 0°COS*a5fflT% l»-5«rW»*b<tt3 0iH' 

[001 2 ] Cl T^fE^flOSiUK^r 8 0 0—1 4 0 0 

■COffiBfcfBSLfctDfc*. 8 0 0 a c*sn?tias-&^s 

-e#-r K#5S£-r5^*&#*D. 1 4 oot^s 
^^x-/^jgtts^s^fes*^T^So £fc±E 
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^3ajR*lRl±Lfc^x^M 1 , 12©HSIMO 
X^x-ai i(DS iSSPl 1 a*¥ffiW»J 

H'J) LTCCDS iSSPl 1 a*l fi mJtt±#}K L< «4 5 

-10/i mito cintiWffJ^^-^SS Sill 1 
c*-e»L38:t^J:5k:-r*ft«)"e«*o SofcS i SSB 
1 1 a(i77ffii^KOHf^>U3>X7^>^T 

xy^V^U S iggfll 1 a*^£lcffi9Bfc^TS i 
OzSl 1 b^HtB^^^o COS i Ozjgl 1 b^HF 

T*X7f>m^, a®S iJil 1 cOW;Vl/^S 
i *x-/M 2«|lC»* (Hi (d) ) o 10 
[0 0 13] jfctC/Wj'S i 2^8IS i jf 

1 1 cfflB^6W3xy^>ifJB[*fflv^Txy^>y'r* 

ciK^DSis iii 1 c^oMiieffii 3 a^>mm 

Km 1 3 b<D*gS*H6 1 3**fiEffc*«* (0 1 
(e) ) o ±IBl»?x-y^>y«i:LTJiS e c c oX 
Wr igh tX7f>m Das hX7 
f>^If^fflV^n«o Mfc'W^S i »>x-/M 2 
±fc«aEfbLfc*JI*PBl 3. fiP"Bxy^try h 1 4* 
«*KflB»fc:J:?)WKUT. SISill 1 c4»0*8« 

^r§i 3?ea*ffFffli-r«o 20 

[0 0 1 4 ] CCD S O I Sfi<D«S^HSeDWffl*iiT? 
tt. SSS i/f 1 1 c^ft«xy^>i^rscfck:J: 
K> . Sl?fx-Ai2 ±tc^ffi Sill lc $*<D 

mikxmi 3K:s-3<it«!»fl?tt<o**axy?-b!y h 

1 4tfM^n§> EP^^SS i/Il 1 cf<D±T<D*£ 
Aftffii 3^»*tcM«?x^^>^-rsci:^T^So 

^BS iJBl 1 c PtuDjgSfcPB 1 3SJg^riE 

[0 0 15] 02li*^OS 2 O^SSO^^-To 
02tc:fc^T01 3PiS*:5Vro 30 

fi&O^T'fi. ftfSOlSil lk*BK:»kWM3 

2 at*t5^/l/*S i ^x-^3 2£%SO Ilfil 
1 CQ^B S ill 1 c £v Vl/^ S i r> x— 5 2 tc*f ft 
«#Tlfi^« (02 (c) ) o C(DifkIl3 2aO 
JPStel — 1 OOnmgJgt'SSo ±lfiSO Iifil 1 

an 1 (ommcomm tmmc&v-xs imox^x- 

3 2 alt'W? S i ->x-A3 2^iifSS^T*6 0 
0—1 2 0 0°CfC 1 0-20 0#ra«j$-r3C fclC<fc9 

jgfijc^n^o 40 

[0 0 16] ±12 S IM0X»)x-Al 1 £/Vt/*S i 

^jl-^3 2 fcoa5««tt» 1 <osa»ojB!»fcraak:s 
iSTfiftonso ftfi^x-Ai i f 3 2 ^MfcrS-efc 

W1-/MI, 3 20— gB^il^*EE*^iP^S 
*©ffi**ftJ*ftffi#fr5ffi«>x— /M 1, 3 2(D 

Bfi^®i?i±^ia-&Lte«>. »8rc9x-^ 11,32 
£f*of&&#«7'r*o co$$Ttt^x-Ai i f 3 

0 0°C£?2:L<te9 0 0- 1 2 0 0°COSSIBST% 1 so 
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[0017] ±mmmmLTte&&%im*fa±Lrzv* 

— >\ 1 1 , 3 20o%S IMOX^x-Al IOS iS 
ffil 1 a«¥BRM («*W9J) LTC<DS i SSP 1 1 

ffl^-^SBBS i/gl 1 c$T*ML*V^5tcrs 
rc&T'&Zo SoftS i S8P 1 1 ali7ySB*KOH 
§©>"j3>X7f>yiST*x^f^U Siggtfl 
1 a*5r£fcffit)B^TS i O2B 1 1 b3rgfcti£-e 
So COS i O2JBI 1 b?:HFtX7f>mfc, 
gffiSiil 1 c©#*VVl/*S i ^x»A3 2Mlcn 
2> (02 (d) ) o 

[0 0 18] ^IC/VI/^ S i »)x-A3 2^ISS i JB 
1 1 c«^6»ft»M3 2a*MTlRxyf>{r« 
*JB^TX^>^5C£JC<l;!>«fflS iJBl 1 
©SillEffi 1 3 a ^Wl^Pfe 1 3 b ©jfggfcRS 1 3 £rli 

SEft*** (02 (e) ) o ±mmisi^y^>^mtL 

TtiSecc oX7f>WMfN^ti§o CCTffifk 
113 2 alii - 1 0 0 nmi:li6Ti^/c46, 
*#*rr*S e c c oX7f>^t!>tkM§Il:x 
v=f--y7T**Z>o m\CJVl>l?S i ^x-^M 2±lcHffi 
ftLfcl&Bfclftl 3, fip-Sxy^e-y h 1 4*Jtt*«« 
aiCcfeUSSLT. SBS ill 1 c^OiBS^PBl 3 

[0019] i:c^T% M;l/^s i Vx.—^mmcfflt 

mm^B^iric^ s o i wsLt.>w2 s i 

LTB^Sill-PS^xfSo COttH-PlWOa* 

^tffcO. CO«fft*^HSt>ffF(iBi«n*3S5tiA^«ofto 
^CT% H2fcS«\fcofc:. SOlSffil lAZf'VW 
S i r> x— /n 3 2 <9Bfr&-£l^ffi<D 5 t>*W9 Si^x- 
A3 7^1/7 rXT?**ft»lfrf^iE*«* 

LtttWti*K3 2 aWSlfcOT> U&effSiKS 

tcS^<^p B p^RS^*L^^(DT% SBS ill 1 c 

[0 0 20] 03 «*5gffltD^ 3 C0*SfiO^*^o 

«so««-rtt, ^-rso isffii 1 tmmicmtms z 

a^t5A*;l/^S i -)x-a5 2££rSO iSfil 1 

comm s i m 1 1 c ^/^^ s 1 ^ x — ^ 5 2 tc wrnj^ 
•eras*** (03 (c) ) 0 ^(Dmmszzcow^ 

til 0 0-5 0 0 nmiST*5o ±fBSO Ig£l 1 
*i^lOHffli<D}Bffi^|?|«»cflSH-XS IMOX-)x- 
;vr*fe£o ^ft^;U^S i -)x-a5 2^Bo^{bM5 
2ati^;l/^S i •)x-A5 2^8i5?it*T*6 0 0 
-1 2 0 0°Ctci 0-2 0 0ttM&&*?Z><l£lc&*)& 



[0 0 2 1] ±IHS IMOX^x-Al 1 £syi<?S i 

■>x-A5 2 £<D%&<et&i&m i <D^M<D&mtmmzm 
h^i-ai i, 5 2 0— »fc«fraffi**4n*« 

*Offi**ftlPLfcS|J^e>SS»>x— /M 1, 520 
Hfi^ffira±jW&&LJ&«>* »Wi-;mi, 5 2 
£ffc<Dlg^»T-r5o CO££T*te^x-/W 1, 5 

tcK^n-f, »*»H«"pfe«t^ 0 ) T800-1 4 

0 0°C£?£L< &9 0 0— 1 2 0 OrO&SSEBT, 1 10 
#~ 5 R$|IDff £ L < » 3 0 #~ 2 B9H©J»ia3*fT 5 o 

[0 0 2 2] ±IS«^LTftS^&3lUt*lSl±L^9x 
— >>W 1, 520^S IMOX»)x-Al lOS il 
ffl 1 a*™»B!l (WKOTM) LTCOS i SgfU 1 
a*l|imtt±»fL<tt5-10/imSto Ctlttffl 
BUir*— SW«ffiS ill 1 cSTilftV>J:5tt5 
fcfttfftSo ^ofcS iSSM 1 ati:7?ffilPf>KOH 
f(D^U3^X7f>^TX^^U SiS&l 

1 a^ikiKD^TS i Oz/B 1 1 b£rfSfcti2-e 

£o COS i OzJg 1 1 b&HFT^v^^if-tZt^ 20 
^ffiS iJBl 1 cOWa*;I/^S i^x-A52ffli« 
* (03 (d) ) o 

[0023] yac&m sin u «*rr s s 

•>x-A5 2^E. C. X^^V^ffitC^^X^^-V^ 
■T^ (03 (e) Mi3 (f ) ) o BP%/Vl/*S i ■> 
x-A5 2^«IS illl clfr61»xyf>y« 
^ffi^TX>y^>^-f £C£lCcfcD^SS iJBl 1 
OfSBMB l 3 CRiBtEtt l 3 a&XffimWKk l 3 b) 
*ffi;*:U ^oSSS ill 1 cK'W^S i^x-^ 
5 2 0^ftM5 2 alcltSXyflfy h 5 4#fl£j£L 30 
fc» (B3 (e) ) . 77i»>TX7fe7 h 5 4 
aEpBMfURS 2 a*xyf>ifLTffiiH5 2 b*#j*T 
&C£tC£t), illl ccfOJSS^ffil 3*K 

(0 3 (f) ) o JJEWx^^tL 
TteS e c c oxyf^jj, Wr i g h tl^V? 
E Das hxyf>^W«l^nS. Sfc±IE« 

ffiSill 1 c tO$SS^R6 1 3S5Jg^i¥ffi*r^ 0 
[0024] COSOI S«Oieft^PI&flE)WfiDI*ffiT 
«\ /*;l/*S i ^x— A5 2±tC^ofcgffiS i/ll 1 40 
c ^BttcRfeS^tlfc S i O2II 1 b»6E. C. X 

yf>ytsfti6, iss i©i i c *o3«sis i 

ill 1 cMS i OzJll 1 bOSffiftfffilc&ofcSUB 
fcRI&i 3b*««K:40ilfc«<T**o co*£S> ^® 
S iJSi 1 c ^OfcSH^RS l 3«ft*IE»fc«MBrrsc 
4:*^** 0 ft*. JfiSK »2fttfS3©SS«S<WS 
«T?tt. SO iSIEtLtfiF-XS I MOX^i-a 
IK-XSIMOX*, «ffi»ft«*^L 

rnai?8^t«9x-AS*s o 1 si*, **** 

VffiA»»»fcJ:**-y hfcT*j*«n* S O iSfif so 
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[0 0 2 5] 

<Hflse>ji >Biic*t <t 5fe-rffiK— xs imo 

X9x-;m 1 fc/W*S i *x— /M 2 
(HI .(a) RtfHl (b) ) . SIMOX^x-ai 
lO^ffiS ill 1 c*/W?S i «>x-Al 2lCttfa 
S«fctt»-PW«>x— /M 1, 1 2 *Sia"efi*r&-£fc 
(01 (c) ) , M^x-/M l, l 2©-SW:lfr 
&EE*#j&D*;fco c*ifc:*DiW9x— /M 1. l 20&5 
^Bin±3WI!f*L»», !S#Wx-ai l, 124 
(*tflfl*Lfc. c©IS*Lfc*x— /\l 1. I2^ii 
»H«*T1 1 0 01Ci«:2«FM»»LTJ»flIffl*fTo 

/Co 

[0 0 2 6] ^iCCOf^SLfc^x— 11, 120 
-5 "B S I MOX 1 ) x— 1 1 OS i 1 1 a fcVffiiffi 
M (WM'J) LTCOS iSSPl 1 a*l 0/img 
U C«o/cS iSgtfl 1 a^77iit'l7f^ 
Lt^cl^t, S i 0 2 ® 1 1 b*«tti«*fco 
COS i 0 2 J1 1 1 b^HF T'X7^>yit, ilS 
ill 1 c©**vVl/*S i 9x-M 2MlC^Lfc 

(0 1 (d) ) o MK/Vl/^S i»>x— /M 2^a®S 
ill 1 cflMrS S e c c oX7f>^»TX7 

fv^tsc tjci ct 5 ass iii 1 c^commmuLi 
3 a-^a^^Pfsi 3 boiea^cKi 3*saft««fe 

(01 (e) ) o 

[0 0 2 7] <^#J2>0 3lc^r<J;?K:. ask— x 
S I MOX>)x-a 1 1 t^®^3 0 0 nmOJPSO 
^{tSl5 2 a*4pr*'W*S i ^x-^5 2c^I 
L (03 (a) MI3 (b) ) . S IMOX-)x-a 

1 1 OSS S i m 1 1 c ^Vl/^ S i V x — 5 2 &C*f 
fpj^-^^cttffiTM^x— /n 1 1 , 5 Z*tWfiLGW&&£ 
Td%t (03 (c) ) . i»)x-Al 1, 5 20-glUc<i 

^affi**in^.fco cntaDi^x-Ai i t 5 20 
^^mm±m^Lihib. &#-e^x-/>> 11,52 

^tttffcfr&bfco COfS^UOx-Al l, 5 2^i 
**i»Tl 1 0 0 c CtC2^«ifLT^SaS^To 
/Co ^tCCO^SaSLfOx-v'M 1, 5 2 0«S I 

mox^x-ai 10s isasi 1 a^wu mm 

mm) LTCOS i SSI5 1 1 a* 1 0 jimSIL. 
ofcS iS0Pl 1 a^77«T'X7f>yit^lC 
S i Oz/S 1 1 b*»HiS«fto COS i O2 
Si 1 b^HFTX7f>yit, ^BS ill 1 cO 
#*v*;l/*S i ^x-a5 2MlcnLfc (03 

(d) ) O 

[0 0 2 8] micmMS ill 1 cm^A^S i 
»)x-A5 2^E. C. X^y^V^C^ DX7f>y 
Lfc (03 (e) (f ) ) o Bp-&/Vl/*S i 9 

x-A5 2%affiS i ^ 1 1 c»^s e c c oX>y^ 



(6) 



ftmW- 1 1-8 7 4 50 



1 c <P<Dffig' B XV& 1 3£:Jfc*:U A^OlIS i /1 1 1 c 
IC/VI/?S i ">x-A5 2<0&ftl$5 2 atcii-rsx-y 
^fc!>y h 5 4*JBBRLfta (193(e)). 1 vWtm 
i/^i'yflf7 h 5 4fr5IM:Bl5 2 a£:x>y^;y?"L 
T^ii5 2 b^J5E-T5Ci:tc<fcD, ^BBS i M 1 1 c 
4«DlSft*«l 3*Hft{k*-&fc (03 (f) ) o 
[0 0 2 9] KtiM&ll >S6fc^-r<t-5{i:. {gK— X 
S I MOX^x-Al^ffllL (06 (a) ) „ SIM 
OXt'i-Ai^SIS ill clA^SeccoX'y 10 

l c 4><d*§H:WS|b3 £tfc*:U frogs s ill cts 
iOzll blClt3l-y?eyf4^ML/i (06 
(b) ) o $t\C-7vW?zm^X±m^v=f-\Zv V 4#>£ 
S i Ch/f 1 b^x-y^i/^LTSSiP! 1 d^MtSC 
i:K«fc»)gSS ill c*©fgftfc»3*MfiE{fc«-£fc 
(H6 (c) ) o 

[0 0 3 0] <it®ISilRt;g¥ffi>llfig0tJ l CD S e c c 

gffiS il%X7f>yLft^ HIC/^l/^S i *x— 20 
/^X-y^^Lrci:!?©, CCO/Vl/^ S i ^x— -'NCO 
J?^73(p|(Dx-y^>'^-a^2. 7, 5. 4. 6. 7&0-* 

13. 5/imK:*nmaitTlS»^B«**3t*K« 
«KJ:»>«*LTi!IS£L;fc. *©IS«*BI3fc:3tro 12 

4fre,BJP,fr&J:3t. ttSKRt&«A{*&9S iiM 

[003 1] £fc^fi60!l2CDS e c c oX-y^->^tC 
Ux-yf yy'idilS iiOlS^l 0 0, 5 5 m 
0, 700, 1 000, 1 2 5 0RU 1 7 5 0*>XX 

ZOfflfeLfc cntmmiCtt^tmi OS e c c oX-y 
^^iC^X-y^V^coSffiS i»CDJP£3r4 0 
0, 5 50, 9 50, 1 2 00, 1 500M1 70 0 
*>XX h a-L>lcZti¥nWzZ-Tf&&Xf&Wm*ft& 

pja^cfctJiasLrco cne>©*gs^ia5tc^-r 0 0 

5fr5>H^5»fr^J:5C, HlJiiS0iJ2T-ti, tiAKHfiffifttf 

Offl*^ffiS i B* ©SS^RimfiTfeSo LfrU It 40 
SSHJil 1 t?ti, gSS iSRt>'S i 0 2 ®(DI?ffilcjaft< 
fcS£oTifa B B B ^l%ffiS^tiiOb/io CtltiffiF-XS I 

mo x v jL—^vizmj3Xf&&£.m&i£&*.v&-v$> k> , 

m&Mm&1*fflg%M<D±Zi<h S e c c oX-y^> 

So 

[0 0 3 2] 

[fgH^co^S] J-^a^fckatc, ^sjflcfcntf, S 
O I SS&t A/l/<7 S i ^x-At?;SO 
iMA;^S i ^x-ZAtcWiPl^-a-T^HS-, SOI so 
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mm<os isaPRtfs i 0iis&mmjkxfx.v3->in, 

TSSS iiOMA;^S i ^i-AitaL, St 
M;l/^S i->x— ^SrSffiS i /S(fflfre>3ii#?x-y^>y 

S^Ra^SIftft^HtfcOT', «®S ili^xyfy 
y-f Scaled: 9, gffiS i Bcf ©^TO^bI^RS^SS 

^Jl^X-y^^y-r^Cis^T'^So CCO^, *dS 
S i J94)0lSA*K«£&jEl»tcfF4as-*-£ C h#T*# 

[0 0 3 3] SfcSO ia«£«ffiCSMfcWK*lTj-* 
A;l/^S i^x-Ai:^S0IifiiDSffiS iB^r/^ 
^S i «^x— ^MC^fR)5-&Tii5-a-a:, SO I»1£CDS i 
SSERtf S i 0 2 B^OTS'JS.t>*x<y^>^UT«HS i 
B<D#*>W*S i fx-AitSL, Hfc'W^S i 
9x-/^IIS 1 JBHIfrBBiftWB^UTaRx^ 
^>^ r ?K^fflv^Tx>y^>^-rsci:lc < i;»jaffiS if 

S i ">x-^cOft6^:WffiT'^SOE*fir*^±lC-a 
U<Tt, ±mf&'£&¥?-Mt%:Z>/VV9 S i ^x-^n 

[0034] MKsoi3HEfc*ffiE»fbK**rra/< 

i 9x-/>fc*±Efcra*K:lS^:. SOlSffi 
<DS iSSPRtfS i OaBfcP&JRtfxyf-j/yLT* 
ffiS i m<Dfr&'Vl<9 S i *x— /MBIICgiU M^S 

i->x-/^s®s ismt^mn^'y^yy^m^ 

Tx-y^>y-r^ci:Ii:<t»?gffiS i B^^II^Rb* 
ffi^LfroaiS iBK'Vl/*S 1 *x-/N©gtffcJKU: 
if-f Sx-y^e-y h£:JfJ/£U MlC7>ySE*fflVTx<y 

O2/Bfi0Ifr£>E. C. x-y^>y-rsfc46, SOUS 

oaffis iiMs i 02m<D¥f-mttmc&^rcmmx 
v&zmmc-stscttfT'ZZo c<omm, sss iit 

*5g0J§tD S O I SfiO«A*Kg<Dffffli£&tt. 
E. C. xy^>^STttW«Hi««L*»ofc, &fSH'* 

K-XS I MO 

3„ 

[0ffi©fS*=S:lttB^] 

[0 1 ] *^h^©^ 1 mmmmmsmmm iosoii 
K<o*g B e B ^Pfi^fpffi-rsfc:J6(75^^iii^^-riao 
[0 2 ] #fgH,s<Dfg 2 mmmm^tm 1 ettisr a 

0o 

[0 3 ] *&W<D%i 3 ^Sfi^filRtfllflSW 2 SrSVT 0 1 



(7) 



&ffl¥ 1 1-87450 
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[0 4] 1 <D>W* S i ^i-'^SIS ill 

i^Sxyf^U ^<DX-y^> ASCIIS ?5lR]fD^{fc 

[05] ^SSfiflJ 2 St/Jt^J 1 <0 S e c c oX-y?->^ 

[06] flatW^-TH l KttJSfSH. 
[0 7] gijo9!3(E09*^-rH 1 fcStlWSH. 



[01] 




12 

11 S1MOX>>x-a (SOlil) 
11a Si SStf 
lib Si 
11c SlSiJl 

1 2, 3 2, 5 2 WSi'Jx-n 
1 3 

14, 5 4 X-y^-tf y h 
3 2a KflM 
5 2a gSfclgi 



[02] 





(8) 



1 1-87450 




(9) 



1-87450 



(51) Int. CI. 1 
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